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ABSTRACT 
This paper is a final report for the final year project titled Real Time Abnormal Sound 
Detection and Classification for Home Environment. This project utilizes signal processing 
and signal analyzing techniques to classify any abnormal sounds in any house environment. 
The project will be applied specifically for surveillance system in the house so that the 
system could recognise and differentiate the abnormal sounds in house environment. There 
are various algorithms available to identify and classify the abnormal event sound. In this 
project, a system is designed to have abnormal sound detection and classification. For 
abnormal sound detection, mean signal approach being used while for classification process, 
there two main methods being used which are features extraction using Mel-Frequency 
Cepstral Coefficient (MFCC) and classifier using Gaussian Mixture Model (GMM). Mel 
scale frequencies in MFCC are distributed linearly in the low range but logarithmically in the 
high range. These characteristic corresponds to the physiological of the hnman ear. 
Therefore, MFCC has assurance of high accuracy in output. Gaussian Mixture Model (GMM) 
technique is suitable for usage in Matlab software. Signals from sensor will be detected and 
MFCC will extract the features which meet the requirement decided. The valuable features 
will be feed in to the classifier GMM. For this project, a microphone will be used as audio 
sensor, while all progranuning codes will be tested using Matlab software. As a result, the 
project would be able to classify the detected any abnormal event sound. The user would be 
able to employ the system as a supervision and precaution for any unexpected situation. 
4 
ACKNOWLEDGEMENT 
This project would not have been successful without the assistance and guidance of 
certain individuals and organization. First of all and most importantly, I would like to express 
my sincere thanks and utmost appreciation to my helpful project supervisor, Puan Zazilah bt 
May for her valuable input and guidance throughout the course of this project. I would also 
like to express my gratitude to Electrical and Electronic Engineering Department of 
Universiti Teknologi PETRONAS (UTP) for providing the chance for me to undertake this 
remarkable final year project. My knowledge had been put to a test after completing four 
years of electrical and electronic engineering course. A word of sincere gratitude to the Final 
Year Project Coordinator for arranging various seminars to assist the students. The seminars 
were indeed very helpful and insightful. Special thanks to all lecturers and technicians from 
Universiti Teknologi PETRONAS who had provided untiring guidance throughout the period 
of this project. 
5 
Table of content 
Abstract ........................................................................................................................... 4 
Chapter 1: Introduction 
1.1 Background StudY ............................................................................................... 9 
1.2 Problem Statement ............................................................................................. 10 
1.3 Objectives ................................................. -........................................................... 11 
1.4 Scope ofStudY .................................................................................................... 11 
Chapter 2: Literature Review 
2.1 Comparison of Methods Available .................................................................... 12 
2.1.1 Included System Structure ............ -.......................................................... 12 
2.1.2 System Structure Not Included .............................................................. _14 
2.2 Overview of Selected Methods ......................................................................... 17 
Chapter 3: Methodology 
3.1 Flowchart ............................................................................................................. 18 
3.2 Research 19 
3.3 Project Overview .................................................................. -............................. 19 
3.4 Data Acquisition ................................................................................................. 20 
3.5 Audio Event Models .......................................................................................... 21 
3.6 Audio Event Detection 21 
3.7 Audio Event Classification ................................................................................ 21 
3. 7.1 Features Extraction ................................................................................ 22 
3. 7.2 C1assification .......................................................................................... 22 
3.8 Gantt Chart .......................................................................................................... 24 
3.9 Key Milestones ................................................................................................... 24 
Chapter 4: Result and Findings 
4.1 Factor Analysis ....................... -........................................................................... 26 
4.2 Equipment Analysis ........................................................................................... 26 
4.3 Abnormal Event Data Collection ....................................................................... 27 
4.4 Audio Event Detection ........................................................................................ 27 
4.5 Features Extraction ............................................................................................. 29 
4.6 Statistical Modellin!l. ......................................................................................... 34 
4.7 Testing_ ............................................................................................................... .36 
4.8 Challenges and Responses ................................................................................. 38 
6 












































